The hydro-distilled essential oil obtained from the roots of V. cinerea Less. (Asteraceae) was investigated by gas chromatography equipped with flame ionization detector (GC-FID) and gas chromatography coupled with mass spectrometry (GC/MS). Twenty-five constituents were identified, which represented 97.4% of the total oil. The major compounds were α-muurolene (30.7%), β-caryophyllene (9.6%), α-selinene (8.7%), cyperene (6.7%) and α-gurjunene (6.5%). The essential oil was dominated by sesquiterpene hydrocarbons (87.8%).
Vernonia cinerea Less. (Asteraceae) is an erect branched herb, commonly found in waste lands. This plant has been traditionally used to promote perspiration in fever, and as an anthelmintic [1] . It is a medicinal plant having diverse pharmacological properties such as analgesic, antipyretic [2] , anti-inflammatory [2] [3] [4] , ameliorative [5] , diuretic and antidiuretic [6] , antibacterial [7] , antioxidant [3, 7] , larvicidal [8] and cytotoxic [9] activities. Lupeol, 12-oleanen-3-ol-3β-acetate, stigmasterol, β-sitosterol [10] , 8α-hydroxyhirsutinolide, 8α-hydroxyl-1-O-methylhirsutinolide [4] and luteolin [11] have been identified from various extracts of the leaves of V. cinerea. One main sesquiterpene lactone, 8α-tigloyloxy-hirsutinolide-13-Oacetate was isolated from the whole plant of V. cinerea, which found to be active against HT29 and HepG2 cancer cell lines [9] . This communication presents the essential oil constituents of V. cinerea roots. To the best of the author's knowledge this is the first report on the chemical composition of the essential oil of V. cinerea roots.
Twenty-five compounds were characterized and identified according to their mass spectra and their relative retention indices determined on a non-polar, stationary phase capillary column, comprising 97.4% of the total oil constituents. The identified compounds are listed in Table 1 in elution order from the BP-1 column, along with the percentage composition of each component and its retention index. The major constituents were α-muurolene (30.7%), β-caryophyllene (9.6%), α-selinene (8.7%), cyperene (6.7%) and α-gurjunene (6.5%). The essential oil was dominated by sesquiterpene hydrocarbons (87.8%), followed by oxygenated sesquiterpenes (9.2%) and monoterpene hydrocarbons (0.4%). No oxygenated monoterpene and phenyl derivative was detected. 
Isolation of essential oil:
The fresh roots (200 g) were chopped into small pieces and subjected to hydro-distillation using a Clevengertype apparatus for 3 h. The oil was collected and dried over anhydrous sodium sulfate and stored in sealed vials at −4°C until analysis. The oil yield was 0.15%, v/w.
Analysis of the essential oil:
The oil was analyzed by using a Varian 450 (TG-5, 30 m × 0.25 mm i.d., 0.25 μm film thickness) Gas Chromatograph under the experimental conditions reported earlier [12, 13] . The oven temperature was programmed from 60-220°C at 3°C/min, using nitrogen as carrier gas. The injector temperature was 230°C and the detector (FID) temperature 240°C. GC-MS utilized a Thermo Scientific Trace Ultra GC interfaced with a Thermo Scientific ITQ 1100 mass spectrometer fitted with a BP-1(SGE Analytical Science) fused silica capillary column (30 m × 0.25 mm; 0.25 μm film thickness). The oven temperature range was 60-220°C at 3°C /min using helium as carrier gas at 1.0 mL/min. The injector temperature was 230°C, and the injection volume
